Adenosine increases calcium sensitivity via receptor-independent activation of the p38/MK2 pathway in mesenteric arteries.
Adenosine (Ado) restores desensitized angiotensin II-induced contractions in the renal arterioles via an intracellular, receptor-independent mechanisms including the p38 mitogen-activated protein kinase (MAPK). In the present study we test the hypothesis that MAPK-activated protein kinase 2 (MK2) mediates the Ado effect downstream from p38 MAPK resulting in an increased phosphorylation of the regulatory unit of the myosin light chain (MLC(20)). Contraction experiments were performed in rings of mesenteric arteries under isometric conditions in C57BL6 and MK2 knock out mice (MK2-/-). Ado pretreatment (10(-5) mol L(-1)) strongly increased Ang II sensitivity, calcium sensitivity and the phosphorylation of MLC(20). Treatment with Ado (3 x 10(-6) or 10(-5) mol L(-1) in between successive Ang II applications) enhanced the desensitized Ang II responses (second to fifth application). Ca(2+) transients were not effected by Ado. Further, blockade of type 1 and type 2 Ado receptors during treatment did not influence the effect. Type 3 receptor activation by inosine instead of Ado had no effect. Conversely, inhibition of nitrobenzylthioinosine-sensitive Ado transporters prevented the effects of Ado. Inhibition of p38 MAPK as well as use of MK2-/- mice prevented contractile Ado effects on the mesenteric arteries and the phosphorylation of MLC(20). The study shows that Ado activates the p38 MAPK/MK2 pathway in vascular smooth muscle via an intracellular action, which results in an increased MLC(20) phosphorylation in concert with increased calcium sensitivity of the contractile apparatus. This mechanism can significantly contribute to the regulation of vascular tone, e.g. under post-ischaemic conditions.